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“Abstract: Climate change has consistently been identified as a top threat to sensitive marine ecosystems such as coral reefs. However, such assessments are made largely by referen
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empirical research from single disciplines. This poster describes a NOAA-wide effort to bring together climatologists, ecologists, oceanographers, and ecosystem managers to identify critical cli system connections;*and to develop a Information

suite of integrated information products that will improve an ecosystem manager’s ability to identify potential climate impacts and variability at scales relevant to the ecosystems they marg,a nis Integrated IV
Tools (IMPACT) project references historical climatologies against ecological impacts to provide more relevant, quantified information to ecosystem stewards seeking to understand and plan ﬁpc\ |
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Introduction The Problem Climate Smart Sanctuaries o IMPACT—What is it? !
1S ;
» P
oA ! i i i NOAA’s National Marine Sanctuaries System recognized that climate change has the o IMPACT takes a three-tiered approach to integrated climate-ecosystem assessment.
- | Overthe past several years, NOAA’s National Climatic Data Center (NCDC) has en- Question: Does a knowledge that the 1°x1° grid surrounding a 100 sg. km MPA may have an annual average y & & ¥
\'-‘.h deavored to open dialog between itself and several socio-economic and environ- SST of 32°C in 2040 hold any significance with respect to ecological change? potential to substantially alter the health and sustainability of the ecosystems in their 1. Develop historical, integrated climatologies ...
0 mental “sectors” that have indicated a clear need for improved and focused ac- charge. The Climate Smart Sanctuaries Initiative was implemented “... as a way to . Understand exactly how the climate over the MPA has changed to date
» ,.' | cess to climate data and information. prepare the climate site scenario/story, and then organize and implement a climate | _ . Move beyond over-simplified explanations of climate change
o MPA managers want to know how the climate is changing because there is a general understanding that cli- action plan at each site ...” | 2 Link and quantify ecosystem reactions to relevant changes in climate
.y ]
| B o! . . . . . - T
e W . . _ mate change is forcing negative changes in their ecosystems and they need to address what can be done to Resolve climat bility and ch t scales tant t d ‘
. | The work described here is based on efforts by NCDC’s Marine and Coastal Eco- q hei . H chall ¥ here is both insufficient inf . \ - RESOIVE Climate variabliity and change at scales Important to respective ecosystems
o ’ _ _ . ’ o _ | relating specific climate changes to specific responses in specific ecosystems, as well as a general lack of cli- the ecosystem’s resilience to climate changes, or to mitigate the stress on those eco- 2. Apply learned connections to future climate scenarios ...
to develop a framework for the integration, analysis, and communication of cli- . . . . : . : L _ _ N . .
L _ . . N mate literacy among managers to obtain appropriate climate information and correctly interpret it in the systems from a changing climate. . Downscale long-term projections to capture relevant spatial behavior
_ matological, oceanographic, and ecological data; to foster the development of .
s 9 . ] ) . context of ecosystem responses. . Inform eco|0g|ca| models
- such integrated information products; and to refine those products based on Add ¢ imate i ts to short-t ther f ‘
» A significant limitation to any such activity was a lack of understanding of exactly how ) ecosystem climate Impacts to short-term weather torecasts
manager feedback. - _ _
. Generalized statements such as “global warming causes coral bleaching” are an oversimplification of rather specific ecosystems or their more vulnerable components might respond to changes 3. Improve climate literacy among ecosystem managers and stakeholders ...
The project is called IMPACT (Integrated Marine Protected Area Climate Tools) more complex issues and tend to obscure much of the physical basis behind the impact. But, for lack of un- in the overlylﬁg lemate' This understanding is tWOfOld_ﬁrSt' how have they re- . Create a dialog between climate scientists and ecosystem managers
derstanding the nuances of the more complex interactions, such generalizations are used, resulting in often sponded to historical changes, and second, how are conditions at the ecosystem
e : P - : ’ ’ , _ oo _ o Facilitate improved understanding of climate information
and is intended to provide this integrated information to MPA managers and bootimal decis scale likely to change in the future. IMPACT was initiated to address these issues. P &
. . supoptimal aecisions. ' ' ' is i
stakeholders who want to have a better understanding of how changes and varia- P o Learning on both sides as to what is needed, what works, what is important, ...
tions in the Overlying Climate are inﬂuencing the marine eCOSVStemS under their 7. Office of National Marine Sanctuaries,‘ 2010: Climate-Smart Sanctuary Initiative, Background Information. On-line at: olympic- . Defensible climate-oriented decision making
Stewardship coast.noaa.gov/AboutUs/sac/092010 climatesmart.pdf. . Buy-in at a” |€V€|S Of management
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Study by Cameron Lee and Scott Sheridan, Kent State U. _ .
Comparison between daily NARR SLP data and
. Atmosphere Anthropogenic Factors y NARR Anomalous SLP - Pattern 3 SeaWiFS CHL data (1997-2009)
The IMPACT pilot region. We are developing products and tools for IMPACT over South Florida. The ?’ / = 1. Central FL Shelf
\‘ region contains a number of Federal and State ecological protected areas, as well as numerous moni- , 2. So. FL Shelf
N toring stations (climate, oceanographic, biological). The Florida Keys National Marine Sanctuary \ N 3. FL Keys
' (FKNMS) has been heavily monitored and studied for over 20 years, making it an ideal proving
: v N i ground. :[I'hde-w:‘te bourr:('jaryt/) r:epresents the FKNMS, and the green rain cloud icons are the stations . Relative Ratio Of Summed 0_5 day Iag
mosbhere represented in the graphics below.
: > CHL levels (1997-2009)
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Environmental observation stations in 3’ .
/,fﬁs\ pata Sources and e and around the Florida Keys NMS. ¥ sl | 40% OCT 1.01 0.97 1.00
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o ( C-Man, CO-OPS (NOS) '| . ; A ‘ | | | | | | | | . . | . ! | . | | | | | | | o . . .
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\\ak____ﬂf,//f\ qﬁdmonitoring, and \K\f_—_/ fr:];f\ti)t%?ir:gsuweys and in situ \>\\E——_H// ; I I . m . I
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( glsozjflg‘ipocea:v;gf;&b T TW::,;W : ;f‘v‘* 08 » ,.,;; S }x,’ . ’ . i o8 . . o8 s Preliminary analysis connecting dominant EOF modes of sea level pressure (SLP, from the North American Regional Reanalysis) over the region with the ratio of the summed 5-day (0-5 days
\\J/// 1 \-.: ) ‘ﬁh 0.7h 2 " oo t _ o7l _ . Ce . . - 0.7+ . after the pressure mode) to average monthly Chlorophyll (CHL) concentration (from SeaWiFS). This figure examines Chlorophyll behavior relative to the 3rd anomalous SLP mode (Nor'easter
| i “‘ 1 sg;-;';r;ﬁ} k. m : 5 E’ ' e L ‘ . B I ‘é osl | pattern). In the table, no color means no significant correlation, shades of red indicate significance of elevated concentration ratios, and blues indicate significant decreased concentration
g outont Formats _ s Im a § 061 1 % 061 :.: ‘ - ) . . - ] % ' o & ratios. The bar graph above shows how often this mode appears in each month, and the top graphic shows how the Nor'easter SLP anomaly is manifest over the region. For example, this
ey L "“?3 O o200z ! ’ % 05 4 % 05F - . T L P :.' . ’ ' et é 0.5 R y | SLP pattern is most common in winter months and, especially during January and February, significantly elevated CHL ratios tend to occur within the week after the appearance of the SLP
. Standard Lk \%\ y __:»cm., I g y ,g y . :: R : i o L . g g " o - me. Manuscripts describing this work are being prepared by Cameron Lee [cclee@kent.edu] and Scott Sheridan [ssheridl@kent.edu] in the Dept. of Geography at Kent State University./
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‘.‘ : Individually, a given variable provides only limited information about climate-ecosystem processes, and may contain signifi- o1l | o1l ' | 01l ’ R ' ‘ e ) i b I
Ay *r cant issues that limit its utility. But when examined in a multivariate context, the limitations can be overcome and reveal im- A " ' Initial Planning Meeting Science Status Meeting
O portant connections. In the top left image, IMPACT promotes a paradigm shift from (L) a bivariate input-response scenario to 0 20 100 150 200 250 300 350 s Z0 100 150 200 250 300 350 % 50 100 150_ _ 200 250 300 350 ‘ " idi e K
: (R) a holistic systems approach that seeks to incorporate forcings and feedbacks from each system as well as external inputs Interstation Distance (km) Interstation Distance (km) Interstation Distance (km) IMPACT  Team Building & ramewor L. _ ,
| ) . , : Scientific analyses and development of content Develop and refine delivery tools
' " : .‘ “ to more accurately quantify climatological effects on ecosystems. In the bottom left image, we attempt to show a representa- . ' . _ ' _ ' _ ‘ o . ‘ ' " ., ".J‘c', ‘ M idea Req i development
: ) $ ‘ tive variety of potential data that can be brought to bear on these analyses. On the right, the three images show how differ- S AT J I - M rer s et ) Lookerg beyond averages: Thlsj analysis see.ks to examine the sp.atlal and temporal behavior of climate extreme.s over th('e pilot area (South Florida). So me. ecological |m|:?ac'fs' are not uniform across the re.glon, and so cann‘ot be adequately explained $ ‘ 3 ) ‘p | | | | | ,
g .\,i . ent data have their respective limitations. 50-km satellite SST (R top) provides spatially continuous coverage, but masks g g p by regional or global average climate behavior (e.g., top left). It is clear that even local averages (top center) which contribute to the global average, contain far more variability that may account for local impacts not explainable by coarser aggrega- = - i 4 . ; 3, " 9/2009 1/2010 1/2011 1/2012 1/2013
NS much of the near shore zone of interest. In situ stations (R middle) provide valuable information for individual locations with- Background maps from Google Earth tions. Beyond sample means are statistics associated with the distribution tails. The top right shows behavior of the average of the upper quartile of daily maximum temperatures. Note the rapid and significant decrease since 1980 (a behavior that | g LAY "‘s. ) Uy
: :' - t‘; in the study area, but little knowledge of spatial representativeness. This can vary greatly from one site to another (R bottom) | corresponds weI.I with general decline in ecosystem heal’fh.in ’fhe region). The‘ bottom three figures exam.ine the r.egional coherence of extrem‘e temperaturejc, and precipitation. ‘Cold days (bott-om left) have the greatest coherence and moderate dis- | .:' ' TI"" ® '}' p . .
.’$ "" ‘.." - the Papahanaumokuakea Marine National Monument (white polygon) contains only a few in situ sites. . \ . tance decay, while maximum temperatures do not. Precipitation has strong distance decay, but very low interstation correspondence at any distance. For this reason, use of regional averages is not recommended. ;$ -‘; -;" . ‘!‘-4 J |M PACT Tlmellﬂe
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NOAA’s NATIONAL CLIMATIC DATA CENTER — ASHEVILLE, NORTH CAROLINA
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Contact Information:

Dr. Karsten Shein

NOAA National Climatic Data Center
151 Patton Ave.

Asheville, NC 28801

Telephone: +1 (828) 271.4223
E-mail: Karsten.Shein@noaa.gov



